The following theorem is proved in SU(2) and SU(3) groups, that is, the absolute magnitude of the non zero crossing matrix element between s-channel amplitude in the singlet state and t-or u-channel amplitude in a given arbitrary multiplet state is never smaller than the absolute magnitude of the crossing matrix element between s-channel amplitude in an arbitrary multiplet state and t-or u-channel amplitude in a given arbitrary multiplet state.
In 1956 it was suggested by Pomeranchuk and Okunn) that at very high energy, forward exchange amplitudes, and in particular charge exchange amplitudes, are negligible compared with the forward non-exchange amplitude.
Their rule on charge exchange scattering can also be expressed by saying that exchange of any nonvanishing value of isospin gives at high energy a negligible contribution compared with the exchange of vanishing value of isospin. 2 J,:lJ
In the language of Regge pole theory this rule can be expressed very simply as follows: Forward scattering amplitudes at high energy are dominated hy the exchange of a single Regge pole, the so called Pomeranchuk pole, which is characterized by certain quantum numbers, in particular isotopic spin zero and strangeness zero.
There have been many attempts to generate such isosinglet particle (i.e. Regge pole) from dynamical calculations.
On the other hand, from the concept of the substitution law in S-matrix theory, 4 l we can say that the forces producing a certain reaction are due to the intermediate states that occur in the two crossed reactions belonging to the same diagram and that the strengths of the forces are determined by matrix elements connecting that state with the states of the crossed reactions. In more detail the force which controlls a given state in s channel is proportional to the magnitude of the element of the crossing matrix which connects !-channel or u-channel amplitudes to the .~·-channel amplitude.
In this paper we shall consider the dynamical ongm of the singlet particle in t channel with the particular dominance property of the crossing matrices.
We shall pay our attentions to the multiperipheral diagra:m such as Fig. 1 
)
and consider the dynamics of the intermediate state of this peripheral diagram (i.e. the dotted part of Fig. 1 We shall prove the following dominance theorem in crossing matrices m SU (2) ( § 2) and in SU (3) ( § 3). Theorem: The absolute magnitude of the non zero crossing matrix element between s-channel amplitude in the singlet state and t-or u-channel amplitude in a given arbitrary multiplet state is never smaller than the absolute magnitude of the crossing matrix element between s-chanel amplitude in an arbitrary multiplet state and l-or u-channel amplitude in a given arbitrary multiplet state.
Our theorem may also be expressed by saying that the force resulting from the exchange of any virtual particle in t-or u-channel belonging to any multiplet of ,C.,"U (2) or SU (3) group is the strongest in the singlet state in the s channel.
In the last section we shall discuss on the possible implications of our theorem in the high energy scattering. ~ 2. Proof of theorem in SU (2) We ass1gn the isotopic spin and its third component to each particle and also to each channel as in Fig. 2 . Particle and anti-particle are connected by the following phase convention in isotopic spm space :
(1)
From the crossing symmetry in S-matrix theory we can connect t-channel and u-channel scattering amplitudes with the s-channel scattering amplitude as follows: (2) -(
Decon1posing the left-and right-hand sides of Eqs. (2) and (3) m total isotopic spin I and I' respectively, we can obtain the following equations :
::
f'
Using the orthogonality relations of the Clebsch-Gordan coefficients, we can express the isotopic spin amplitude F" I in terms of the isotopic spin amplitude F/' or F/':
Symmetry properties of the Clebsch-Gordan coefficients allow us to rewrite the right-hand sides of Eqs. (6) and (7) into the more simple forms with Racah coefficients 14) v (211 + 1) (214 + 1)
In the last lines of the right-hand sides of Eqs. (12) and (13), <Id CI1) Isi' IIr, II 3 ( 1 3 ) F) is the element of the unitary transformation matrix which transforms the set of wave functions with total isotopic spin I' constructed by coupling I and Is to Is first and I 1 and Is to I' next into the set of wave functions with total isotopic spin I' constructed by coupling I1 and I to I1 first and I1 and Is to I' next. 6 
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Therefore it can be concluded that the following inequalities always hold:
Hu II' 0 (Jl~ l2) 0 Cis, I4) ! $ 1.
Moreover we can see from Eq. (10) that the following inequalities also always hold: 
~ 3. Proof of theorem in SU (3) On the crossing matrices in SU (3) ]. J. de Swart'> has already discussed in detail. Therefore we shall use all his notations.
The quantum number assignments are given in Fig. 3 .
The parts of the wave function in unitary spin space of the particle f])v <P-> and antiparticle (]) ~~~*> are connected by
where
The unitary transformation matrix which Is necessary for our proof is defined in the Appendix.
In 
Using the Clebsch-Gordan coefficients in SU (3), we can rewrite both sides of Eqs. (19) and (20) /ls /l4 /1
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Orthogonality of the Clebsch-Gordan coefficient in k'>"U (3) r' )
Using the symmetry properties of the Clebsch-Gordan coefficients in SU (3) and changing the summation variable v' by v, we can rewrite the right-hand sides of Eqs. (25) and (26) 
and 'lJu (/11/l2/l3/l4, fL(3'{, j.l 1 (3' '{ 1 ) are the SOme products of the phase factors which arise from the symmetries of the Clebsch-Gordan coefficients in SU (3) and do not depend on the summation variables. And the Using the definition of the unitary transformation matrix element (A ·14), we can rewrite Eqs. (27) and (28) into the following simple forms :
. 
In the same sense as in § 2, we compare In previous two sections we have proved the dominance theorem 1n the crossing matrices in SU (2) and SU (3) , that is, the following inequalities always hold:
1n SU(2) and
2:
I ( In these cases, from the statements in § 1 and the theorem proved in § § 2 and 3 it is most probable to think that the singlet state in the s channel has the strongest potential, that is to say, it belongs to the lowest energy level even if the intermediate state in the crossed t-or u-channel which works as the force to the s channel has any possible quantum numbers. From our theorem it may be predicted on the particles of spin J = 2 that there are the most stable singlet state and then high levels of other multiplets if they exist. Further our theorem always predicts the most stable singlet state in SU (3) for other spin states. The most typical one is the vector multiplet. Our theorem predicts the most stable singlet vector meson ((v) and then high levels of octets (K*, p, ¢), which is in accordance with the experimental facts. In the case of p. s. meson, no p. s. singlet has been observed but we can think that broken
S72
1V. Masuda SU (3) works so violently that the singlet may be concealed in the octet p. s.
mesons.
Our theorem may also be expressed in the language of Regge pole theory by saying that this most stable singlet state corresponds to the leading Regge trajectory.
>
That is, under the assumption of parallel extrapolation of trajectory, our singlet state predicts larger a (0) than other multiplets. Our result also seems to explain the existence of the generalized leading Regge trajectory in SU (3) group.
2). No,w, let us discuss the multiperipheral diagram such as Fig. 1 Fig. 1 (i. e. the clotted part of Fig. 1 and its iterated diagram) .
From the discussions in the above subsection 1), we can conclude that in the multiperipheral diagram such as Fig. 1 the most stable singlet state (i.e. the generalized leading Regge in SU (3) ) in the t channel can dominate and may controll the high energy scattering behaviors. Then we get generalized Van Hove theorem. T'he processes
tend to constant cross sections in the high energy limit. And the processes of exchange scattering
n + JV-->rr + N*, etc, tend to vanishing cross sections in the high energy limit. These facts can be easily explained by our generalized leading Regge pole.
Our theorem may be extended to SU (n) (n>3) groups. Then if SU (n) (n>3) turns out to be true in physics, we may prove also the generalized leading Regge trajectory in SU (n). In this case a generalized Van Hove theorem predicts the vanishing cross section in the high energy limit for the processes such as 
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Using the orthogonality of C. G. coefficient (A·4), Eq. (A·9) can be transformed as follows : 
